Verapamil inhibits calcification and matrix vesicle activity of bovine vascular smooth muscle cells.
Calcium channel activity in vascular smooth muscle cells is a critical component during vascular calcification and formation of matrix vesicles. Here, we examined whether the blockade of L-type calcium channels inhibits these functions. Bovine vascular smooth muscle cells or rat aorta organ cultures were incubated in media known to promote calcification and treated with the L-type calcium channel inhibitors verapamil, nifedipine, or nimodipine. The phenylalkylamine, verapamil, significantly decreased calcification of the vascular smooth muscle cells and rat aorta, in a dose-dependent manner, whereas the dihydropyridines, nifedipine and nimodipine, had no effect. Furthermore, verapamil, but not nifedipine, significantly decreased the alkaline phosphatase activity of bovine vascular smooth muscle cells. Verapamil pretreatment of the cells also inhibited matrix vesicle alkaline phosphatase activity and reduced the ability of these matrix vesicles to subsequently calcify on a type I collagen extracellular matrix scaffold. As L-type channels are blocked by verapamil and dihydropyridines, we suggest that verapamil inhibits vascular smooth muscle mineralization and matrix vesicle activity by mechanisms other than the simple blockade of this calcium channel activity.